Introduction
T he majority of the burden of mental illness in the community arises from the less severe but more frequent 'neurotic' disorders, dominated by anxiety, depression or a combination of both. These conditions are referred to as the 'common mental disorders' (CMDs). 1 Mental disorders are characterized by an early onset, and CMDs are a leading health problem experienced by young adults in the OECD countries. 2 One indication of the topicality of this issue is the considerable increase in the prevalence of sickness and disability benefits, such as long-term sickness allowances, in several developed countries. 3 In Finland, the annual proportion of young adults receiving long-term (14 days or over) sickness allowance nearly doubled from 0.27 to 0.52% between 1995 and 2012. 4 This trend, typically accountable for mental and behavioural disorders, 4 has been associated with actual changes in young adult's health, but also with factors playing a role in the social determination of health such as the changes in the labour market, the overall economic development, as well as with legislative changes. 3, 5 It is well-established that the distribution of CMDs follows the socioeconomic gradient, and that employment status is one of key 'independent markers' in the gradient. 1, 6 Meta-analyses have shown the bi-directionality of the association between unemployment and mental ill-health in young adults, and that the effect of unemployment on health may be stronger in younger than older age groups. 7, 8 Successful completion of education and transition from education to the labour market positively affects mental health and well-being of young adults. 7 In contrast, job loss and unemployment exposes young adults to impaired mental health which in turn reduces the likelihood of getting (back) into employment. 5, 7 All in all, young adults with mental health problems often have a weaker employment history which, in turn, poses them into higher risk of sustained mental ill-health.
For several decades, different views of the direction of the causal relationship between unemployment and ill health have been debated. Various studies, mostly focusing on middle-aged populations and using questionnaires on self-rated health, have produced evidence that the association is at least partly an effect of health selection. 7, 9, 10 On the other hand, some studies have given evidence for full health selection 11, 12 or indirect health selection via socioeconomic processes. 13 Studies focusing on sickness benefits indicate that unemployment at young age increases the risk of later sickness allowances due to mental disorders, which in turn increase the risk for job termination and unemployment. 14, 15 Results using administrative data are, however, inconclusive. For example, a recent twin-study indicated that familial circumstances operate as a common cause for both low socio-economic status (SES) in young adulthood and sub-sequent sick leaves granted for mental disorders. 16 Mental disorders constitute a central risk factor for unstable position in the labour market measured either as longterm unemployment, sickness absence, or disability pension. [17] [18] [19] However, to our best knowledge there are no studies examining the relationship between unemployment and sickness allowances due to CMDs among young adults with an advanced causal statistical approach.
A recent review on the effects of unemployment and pre-carious employment on health of young adults recommended studies that can enhance the causal model by including a gender perspective, longitudinal data, more indicators on pre-cariousness and third factor explanations. 20 Understanding the role and the direction of causation at early life stages is important as young adulthood is a critical period both for the development of organ systems and for psychological and social development. 21 In this study, we focus on the transition to adulthood phase of individuals aged 17-26 years. The hypotheses in this study were that the young adults experiencing unemployment, compared with their counterparts, would have an increased risk of CMDs; and that the selection based on socioeconomic factors such as low educational attainment, poor labour market integration as well as exposure to prior health problems would partly explain this relationship. The main interest was to find out to which extent the selection into unemployment causally explains the relationship, and through which mechanisms possible selection into the unemployment occurs.
Methods

Study population
This was a longitudinal 60% sample of Finnish residents, born between 1983 and 1985. The size of the total population was 119 061 in 2005. After the exclusion of those with a record of rehabilitation for severe disability or a disability pension prior to the follow-up (n = 2232) the size of the analytical sample became 116 829. Several nationwide population and health registers were used. All the registers include the subject's unique personal ID number, which allowed deterministic linkages between the registers. 22 The register holders have approved the use of the data for research. The study was approved by the Ethics Committee of the Rehabilitation Foundation of Finland.
Predictor
The main predictor was an unemployment benefit claim that was in effect within the time period between October and December 2005. We used unemployment as a dichotomous and continuous variable as long-term unemployment is expected to have more negative effects on CMDs. 7, 8 The continuous variable was the total length of the unemployment period meeting the inclusion criteria. Lowering the continuous predictor to the power of 1 =4 provided most accurate predictions, indicating a curvilinear association. The non-exposure group consisted of those who were employed and those outside the labour market for other reasons, such as students. The measure of unemployment status refers to the exposure period only which in this case means that we do not make a distinction between those unemployment periods that ended before the onset of a CMD during the follow-up period and those that were continuous until the onset. In Finland, the unemployment benefit is either a means-tested or an insurance based financial assistance, which is paid as compensation for loss of income due to unemployment. The data were obtained from the Unemployment Register maintained by the Ministry of Economic Affairs and Employment.
Outcome
The outcome was CMD, which was defined as a sickness allowance period of at least 14 days with a classification of F30-F48 in International Classification of Diseases (ICD-10), the diagnostic criteria used in Finnish medical and social insurance system. The outcome date was the first date of the sickness allowance period during the follow-up. All residents of Finland are insured under the Health Insurance Act and the sickness allowance is paid as compensation for loss of income due to work disability. Also full-time students, unemployed, and those doing household work are eligible for the benefit. The data were obtained from Social Insurance Institution of Finland (SII).
Follow-up period
The beginning of follow-up time for CMD was the 1st of January 2006 (the index date) when the age of the cohort averaged 22 years. The incidence of a CMD related sickness allowance period was treated as the outcome and the survival time was the distance between the index date and the date of CMD occurrence. The follow-up ended at the end of 2010.
Covariates
Data on sociodemographic and socioeconomic factors included educational level, residential area, residential status, and the number of years registered as not in employment or education, measured as labour market status in the last week of each calendar year and obtained from Statistic Finland. Health related covariates included annual data on purchases of psychotropic medication, participation in psychiatric rehabilitation provided by SII and previous sickness allowances due to mental disorders (ICD-10 codes F00-F99). The data were obtained from SII and were used as an indicator of prior mental disorders.
Statistical analysis
Hazard ratios (HRs) with 95% confidence intervals (CIs) were calculated for unemployment (dichotomy). Kaplan-Meier productlimit estimates and Nelson-Aalens cumulative incidence rates were calculated as point estimates for the non-exposed and for individuals unemployed for three months and 12 months (continuous). All analyses were performed separately for men and women.
Proportional hazards assumption was tested with Schoenfeld residuals test, which showed no indication of violation of proportionality. All analyses were performed using Stata 12.1 software.
Matching procedure
The robustness of the results gained from Cox regression models was estimated with matched samples to control selection bias resulting from the differentiated sociodemographic and health profiles of the exposure groups. Matching produced matching weights that balanced the groups nearly identical on all baseline covariates (tables 1 and 2; data shown for the full sample and the final matched sample). Matching was implemented with the Coarsened Exact Matching (CEM) statistical package that has been reported to produce higher quality estimates compared with propensity score matching. 23 The matching procedure defined statistically an area of common support containing both treated and control units. The region of common support included 88% of non-exposed men, 72% of exposed men, 85% of non-exposed women and 77% of exposed women. The proportion of selection bias was assessed comparing the difference in cumulative hazard estimates between the exposed and non-exposed in the full and matched samples, first, matching with sociodemographic and socioeconomic covariates and, second, matching with both sociodemographic, socioeconomic and health-related covariates.
Results
Among the 59 660 men and 57 169 women who remained in the study population for 59 months on average, 13.5% of men and 11.1% of women had experienced unemployment (tables 1 and 2). Men had more adverse sociodemographic profiles with more adverse educational attainment and prior unemployment profiles. Baseline ill-health-related indicators were more common in women. 6.4% of men and 11.8% of women had at least one health related problem. In both genders, the unemployed were more disadvantaged in terms of all baseline characteristics. 2.0% of non-exposed men and 4.0% of non-exposed women were granted sickness allowance for CMD
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Survival estimates before and after matching
Before the matching procedure, the subjects with unemployment had a significantly higher hazard for CMD with HRs of 2.38 (95% CI 2.12-2.68) for men and 1.97 (95% CI 1.79-2.18) for women, respectively (table 3) . After the full matching procedure HRs were reduced to 1.31 (1.03-1.67) for men and 1.39 (1.18-1.65) for women, indicating partial causal effects. Those with longer unemployment periods experienced a higher risk of CMD. In terms of cumulative incidence rates, the surplus effect of unemployment on the rate of CMDs at 60 months of survival time was 2.5 for men with three months of unemployment and 4.2 for those with 12 months of unemployment compared with their non-exposed counterparts in the full sample. The corresponding figures were 3.6 and 5.8 for women. Unemployment created excess risk of 1.0 for men with three months of unemployment and 1.6 for those with 12 months of unemployment. The corresponding figures were 1.8 and 2.8 for women. The latter figures represent the genuine effect of unemployment on CMDs, also indicating that the risk of CMD rises with the length of unemployment period even after taking the selection into account. The prolongation of unemployment appeared to have a more negative effect for women.
For both genders, roughly half of the observed effect of unemployment on CMDs may be interpreted as a contribution of background factors. Health factors prior or at the time of unemployment were the main contributors to this bias; with men having higher proportion of the effect assignable to sociodemographic and Table 1 Comparison of baseline characteristics between exposed and non-exposed subjects in the full and matched sample, men socioeconomic factors and women to health status at baseline. We found higher selection bias in the estimates for 12 months of unemployment compared with the estimates for three months of unemployment. The background characteristics may explain not only the exposure to unemployment but the length of unemployment period which in turn is associated with a higher incidence of CMD. The plotted Kaplan-Meier estimates in figure 1 give a visual presentation how the amount of selection bias was dependent on the length of unemployment. The figure confirms our observation of the gendered pattern of the association.
Discussion
This large population-based study adds to the existing evidence on the association between unemployment and CMDs. We found that unemployment is independently associated with CMD related work disability in young adults. Although several studies have suggested that selection into unemployment may explain why the unemployed experience more mental health problems compared with other population groups, 7, [11] [12] [13] [14] [15] [16] [17] [18] no previous study has investigated the selection bias using a large register based longitudinal data, using a causal statistical approach and following a cohort of young adults over a long period of time. Neither has any study, to our best knowledge, studied the association between unemployment and work CMD related work disability in the critical period of early adulthood. We used survival analysis for assessing the cumulative risk of CMD in combination with matching and reweighting estimators, which offered an advanced approach to examine causal inference with observational data. We found that, even though a considerable part of the unemployment-mental ill health association was explained by selection mechanism, there was also a consistent causal association between unemployment and CMDs. We found a dose-response effect that increased with the duration of unemployment. Both causal effect and selection mechanism followed distinct gendered patterns.
Strengths and limitations
In this study, we used nationwide registers containing information of the use of social security benefits (unemployment benefit and sickness allowance). Sickness allowance does indicate a medically relevant serious CMD. However, as the measure of health problems it does not reflect CMDs that do not prevent people from working and imposes certain degree of under-coverage as the vast majority of those with a health problem do not claim sickness allowance. 15 , 24 We cannot ascertain that factors related to benefit seeking such as personal coping capabilities, relationships, or legislative factors related to receiving such benefits 15 are equal between the individuals in different exposure groups. Furthermore, those in pre-carious employment positions, as employed young adults often are, may have disincentives for claiming sickness allowance 25 or sickness allowance may mask unemployment. 3 All these factors may affect the reliability of the estimates.
The using of register data has its strengths. The cohort included over 110 000 young adults, and provided a sufficient number of individuals exposed to different lengths of unemployment which allowed us to use unemployment both as a dichotomous and a continuous variable, as well as to use an advanced matching strategy to account for systematic differences in background characteristics. With a direct link to the implementation of social policy measures, our approach using register data may be seen as a pragmatic way for investigating unemployment and CMDs within the public health context. A further benefit from the policy a: Difference in Nelson-Aalen cumulative hazard estimate between the exposed and non-exposed ('average treatment effect' of the unemployment). b: Proportion of the difference assignable to background covariates ('difference-in-differences'). c: Estimate for those with three months of unemployment at the baseline. d: Matching based on sociodemographic and socioeconomic covariates. e: Matching based on sociodemographic, socioeconomic and health covariates.
perspective is that sickness allowance utilization has been found to be a predictor for later disability pension and death 15, 26 and our results may thus be used in planning preventive programmes. The fact that our baseline health indicators were health interventions highlights the importance to enhance the cooperation between health, employment and social policies to prevent vicious circles in which unemployment may trigger processes leading to mental ill-health.
Comparison with previous studies and theoretical implications
The health selection hypothesis identifies health as a causative factor to unemployment and thus unemployment may merely 'mask' the underlying causes behind the association between unemployment and mental ill-health. We found that a considerable proportion of such an effect behind CMD related work disability indicating that poor mental health may influence the risk and duration of unemployment 27, 28 and that a larger proportion of individuals with impaired health are being selected in the stock of unemployed. 28 Health may be a significant independent factor in the process of becoming unemployed in early adulthood but may also be associated with a trajectory of under-employment, including unemployment, insufficient working hours, low pay and intermittent unemployment spells, which, too, constitute a risk factor for mental ill-health. 20, 29 Understanding socio-economic mechanisms occurring in early adulthood is an important point of targeted prevention. However, socioeconomic disparities in health grow gradually across the life course, being small in early adulthood and increasing through middle adulthood and early old age. 30 Unfortunately, the nature of our data focusing only on birth cohorts 1983-85 did not allow comparisons between different birth cohorts, that is, to make age-group comparisons. Neither did it allow us to follow the cohort through middle adulthood nor to early old age.
Our data did not allow to control for many important background factors such as poor health in childhood 31 or health behaviours such as risky drinking or sedentary lifestyle, 32, 33 or the strong influence of familial factors, 18 such as growing up in families experiencing economic hardship or in which the safety or balanced development has been compromised with their adverse effects on both educational attainment and mental health. 20, 34, 35 However, we used matching and reweighting estimators which, if unbiased, would balance unobserved variables to the extent they are correlated with those that are observed. 36 Consistent with previous studies, we found gender differences in vulnerability to the effects of unemployment. 37, 38 We observed genderrelated differences in the distribution of family formation, educational attainment, employment status, and psychotropic medication at baseline. Given these gendered differences, all analyses were conducted separately for men and women. Unemployed women had a considerably higher risk of CMD even after taking into account of selection bias. Furthermore, we found that, for men, the effect of unemployment on CMDs was more pronouncedly mediated through adverse sociodemographic and socioeconomic indicators and for women through health selection. Prior research has found more pronounced association for unemployment and health behaviour among men and for unemployment and health among women. 9, 39 Our finding that unemployed men and women have different background profiles may be partly explained by similar gender difference between health and health behaviours prior to unemployment. However, we do not know the extent our results are related to such differences or gendered differences in social insurance practices, disease patterns, or work-related factors. 40 The main finding in our study is that both the selection mechanism for unemployment and the effects of the unemployment in young adulthood appear to be gender specific.
Conclusions
We found a causal association between unemployment and CMDs related to work disability among young adults. The deteriorating effect of unemployment at the transition-to-adulthood period on sub-sequent mental health warrant well-targeted preventive policies. These policies include a set of policies as unemployment may be at the same time an exogenous 'shock' leading to financial, material, social, psychological or behavioural changes that will harm individual's mental health and be a marker of a longer process of accumulation of disadvantage. The latter indicates a need for policies targeting at socio-economic and health conditions prior to unemployment, possibly during the secondary education or already in childhood. A wide array of policy measures that affect SES and the health of young adults have been suggested in public health literature. These include active labour market programmes to prevent long periods of unemployment, training programmes, programmes enhancing young people's psychosocial resources, social security measures to offset the economic consequences of unemployment, work re-design to reduce social stressors at work, social support and autonomy, specific health programmes and services and support for youth career initiatives. 20 Policies that affect labour market trajectories of young people should be targeted especially to those unemployed young adults with no educational qualifications, pre-carious employment histories and early mental disorders. 
Key points
This large register study examined the effect of unemployment on work disability due to common mental disorders (CMDs) in early adulthood with population level register data. Although part of the associations were explained by prior health status, unemployment increased the incidence of CMDs even after the selection to unemployment was taken into the account with a matching procedure. Unemployment was less prevalent in women but showed to be more detrimental for them in terms of their effect on CMD-related work disability. Public health policy could acknowledge that unemployment in young adulthood may be at the same time an exogenous shock leading to work disability and a 'marker' in a process of accumulation of disadvantage leading to work disability.
